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This paper is intended to provide a critical overview of experimental and clinical research
documenting problems in figurative language processing in atypical populations with
a focus on the Autistic Spectrum. Research in the comprehension and processing of
figurative language in autism invariably documents problems in this area. The greater
paradox is that even at the higher end of the spectrum or in the cases of linguistically
talented individuals with Asperger syndrome, where structural language competence
is intact, problems with extended language persist. If we assume that figurative and
extended uses of language essentially depend on the perception and processing of
more concrete core concepts and phenomena, the commonly observed failure in atypical
populations to understand figurative language remains a puzzle. Various accounts have
been offered to explain this issue, ranging from linking potential failure directly to overall
structural language competence (Norbury, 2005; Brock et al., 2008) to right-hemispheric
involvement (Gold and Faust, 2010). We argue that the dissociation between structural
language and figurative language competence in autism should be sought in more general
cognitive mechanisms and traits in the autistic phenotype (e.g., in terms of weak central
coherence, Vulchanova et al., 2012b), as well as failure at on-line semantic integration with
increased complexity and diversity of the stimuli (Coulson and Van Petten, 2002). This
perspective is even more compelling in light of similar problems in a number of conditions,
including both acquired (e.g., Aphasia) and developmental disorders (Williams Syndrome).
This dissociation argues against a simple continuity view of language interpretation.
Keywords: figurative language, autism spectrum disorders, metaphors, idioms, impaired processing mechanisms
INTRODUCTION
Figurative language is a cover term for linguistic expressions
whose interpretation is nonliteral, where the meaning of the
expression as a whole cannot be computed directly from the
meaning of its constituents. Figurative language can vary in types,
degrees of extension from the literal and degrees of transparency,
and structure. Moreover, figurative expressions can fluctuate
from a single word to a long sentence. Here belong a range of
phenomena, such as metaphors, idioms, proverbs, humor and
jokes, hyperbole, indirect requests, clichés (Gibbs, 1999). Such
expressions are characterized by interpretations which cannot be
retrieved by simply knowing the basic senses of the constituent
lexical items, and where the addressee needs to arrive at the
intended meaning rather than what is being said literally.
It has been claimed that it is exactly the need to go beyond the
literal interpretation and grasp the intended meaning that makes
figurative language special and more demanding for processing
(Levorato and Cacciari, 2002). Unlike literal language, such
expressions depend more heavily on both linguistic and visual
context, and are often—in fact, impossible—to understand in
the absence of such context. Still, in everyday communication
much of the meaning is implied, and can be understood
following linguistic and contextual cues (Coulson, 2005). It is
this context sensitivity of natural language that has inspired
the continuity claim that figurative language is not exceptional.
From this perspective, all language and all its sentences are
multiply ambiguous whereby the content of all utterances largely
underdetermines their interpretation (Gibbs, 1994; Sperber and
Wilson, 2006). This approach suggests that figurative language
is rather to be found on a continuum from literal-to loose-
to metaphorical language and should not be considered as
a departure from normal language use. While this is one of
the more radical interpretations, all approaches arguing for
a lack of exceptionality in figurative language sustain that it
is pervasive both in language and in thought (Fauconnier,
1997, 2007; Lakoff and Johnson, 1980; Lakoff, 1987; Turner,
1991). If this is true, then it is not a special form of
language.
Yet, research in developmental disorders documents subtle
dissociations between the ability to understand literal expressions
and the comprehension of nonliteral (figurative) language. For
instance, high-functioning individuals with autism with intact
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structural language skills often fail to understand the meaning
of jokes, irony, and idiomatic language (Gold and Faust, 2010;
Vulchanova et al., 2012a,b). Thus, they present a case against a
simple continuum view of figurative language.
In this paper we present evidence from studies of figurative
language processing in autism arguing that this evidence calls
for a revision of a simple continuum view. We first review
issues of relevance to our main topic, such as how to best
approach and understand the similarities and differences in the
processing of literal and figurative language. For this purpose
we start by discussing evidence from typically developing
children and adults, to then move on to comment on the
data that can be found in looking at a population of special
interest to figurative language, namely individuals with autism.
We conclude by suggesting possible ways in which these
data can be interpreted in the light of current cognitive
accounts of autism and more broader approaches to language
comprehension.
FIGURATIVE LANGUAGE IN TYPICAL POPULATIONS
FIGURATIVE LANGUAGE ACQUISITION IN TYPICAL DEVELOPMENT
Language development provides evidence of the somewhat
different status of figurative language. It takes more time
for children to begin to appreciate extended uses. According
to Nippold (2006), the development of skills in processing
metaphors, idioms and proverbs is an important part of semantic
development. Compared to vocabulary acquisition and basic
semantic skills, skills in the domain of figurative language emerge
later. Thus, recent research (Levorato and Cacciari, 1995; Nippold,
1998, 2006; Kempler et al., 1999; Nippold and Duthie, 2003; Cain
et al., 2009) suggests that the acquisition of idioms takes longer
than vocabulary acquisition, and that it gradually takes off after
age five and on.
Opinions, and findings, however, divide concerning the path
of this development. Nippold (1998, 2006) and Nippold and
Duthie (2003) assume that this is a gradual development, not
essentially different from other lexical development, and that
it continues also in adulthood. However, Kempler et al. (1999)
show that the understanding of idioms follows a non-linear path,
very similar to the vocabulary burst between the second and the
third year (Marchman and Bates, 1994; Bates and Goodman,
1997). Unlike vocabulary, however, with idioms, this process takes
approximately four times longer, with a peak at around 11 years
(Vulchanova et al., 2011). In a study of 6- and 9-year-old children
and adults, Laval and Bernicot (2002) provide evidence that only
at age 9 can children start to appreciate and use context in idiom
comprehension. Furthermore, only from this age on children
show sensitivity to frequency and familiarity.
The appreciation of figurative language in development
requires coordination between cognitive, linguistic and pragmatic
skills (Tolchinsky, 2004; Bernicot et al., 2007). Several factors
play a role in the acquisition and comprehension of figurative
language. Among the most salient ones for idioms, for instance,
are frequency of the expression, transparency of its structure,
the context in which it is encountered, and linguistic skills
and competences (Nippold and Duthie, 2003). It is commonly
agreed and has been demonstrated that metalinguistic awareness
facilitates the understanding of figurative language, including
idioms (Levorato and Cacciari, 2002; Nippold and Duthie,
2003; Nippold, 2006). It has also been shown that reading
comprehension is a strong predictor of idiom comprehension
(Levorato et al., 2004).
Bernicot et al. (2007) investigated the order of acquisition of
different types of nonliteral language in children. They studied
the relationship between the children’s understanding and their
meta-pragmatic competence, defined as the ability to distinguish
between what is being said and what is meant in indirect language.
In that study they looked at three different types of expressions:
indirect requests, idioms and conversational implicatures, in a
story completion task. Their results demonstrate that mastering
advanced language skills and competencies, such as those required
for figurative language processing, correlates with age. This
may be attributed to the maturity needed for the processing
of expressions offering increased complexity of the inference
between the literal meaning (what we say) and the figurative one
(what we mean).
ACCOUNTS OF FIGURATIVE LANGUAGE PROCESSING
Metaphors and literal language
Metaphors are by far the most “popular” paradigmatic example of
figurative language. At the level of thought, conceptual metaphor
is a cognitive process by which we represent an abstract concept
in terms of a more concrete and tangible one. Metaphors establish
(novel) links or mappings between mental domains or spaces,
typically a source one and a target one (Fauconnier, 1985). As
such, they are ways of thinking capturing generalizations about
the world around us and our experience of it.
Theories of metaphors differ in how they assume metaphors
are processed, and whether they consider them a departure
from normal (literal) language or not. The standard pragmatic
view assumes that metaphors are expressions processed via
mechanisms different from those used for literal meanings. On
this view, the literal meaning should be accessed and rejected
before arriving at the intended (figurative) meaning. This implies
that an inference is necessary to access the appropriate intended
meaning (Grice, 1975). Many authors consider metaphors as
“special” structures which are present in everyday language and
change depending on time and culture (Lakoff and Johnson, 1980;
Turner, 1991).
Alternatively it is suggested that metaphorical and literal
meanings are processed in parallel and also use the same
mechanisms (Gibbs, 1994). Thus, for both lexical items and
metaphorical language, processing interacts with information
retrieved from the context (Gibbs, 1987, 1994). Gibbs et al.
(1997) found that metaphors did not require more time to
process than literal expressions. Furthermore, reaction times
did not differ when the context was adequate. An important
caveat here is, that equivalent processing times need not reflect
equivalent effort (Coulson and Van Petten, 2002; Bambini and
Resta, 2012).
Coulson and Van Petten (2002) point to evidence from
processing studies suggesting that metaphoric language places
heavier demands on processing and requires additional effort
for alignment and inference than literal language, not in
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the least by placing additional demands on working memory
(Blasko, 1999). They further argue that the continuity claim
should be distinguished from the equivalence claim, which
assumes that metaphoric language is no more difficult to
comprehend than literal language. They adopt a conceptual
blending approach to metaphor (Fauconnier and Turner, 1998),
which explains metaphor comprehension as a dynamic process,
which creates a blending space combining attributes from the
source and target domains. Thus, interpretation arises as a
result of selecting relevant properties of these domains and
inhibiting aspects which are not relevant through a process
of constant updating. In an ERP study, which tested three
types of expressions, sentences that ended with words used
literally, metaphorically and in an intermediate literal mapping
condition, they document that metaphors elicit the greatest
N400 effect, while literal mappings occupy a place between true
metaphors and literal statements judging by brain responses.
This study thus provides evidence for the continuity claim,
and, at the same time, shows that metaphors are indeed
more demanding for processing, but in a gradient way. The
authors suggest that metaphor “taxes” the system we use to
understand figurative meaning for two basic reasons. On the one
hand, one needs to establish a mapping between elements in
distantly related domains (e.g., unlike metonymy), and on the
other, to retrieve information from memory to integrate these
elements. Other studies have shown similar results (Pynte et al.,
1996).
A common problem in assessing results from research in
figurative language processing, as observed in Pickering and
Frisson (2001), is that word frequency, plausibility, and cloze
probability have not always been controlled in several studies
reporting reading times for literal and figurative language. Such
variables should be taken into account and would have produced
different results when determining whether figurative language is
more demanding compared to literal language.
Links between metaphors and other types of figurative
expressions have been suggested. Gibbs (2003) argues that
idioms, often considered as “dead” metaphors, in fact, offer
a more dynamic metaphor-based processing. In another study,
Gibbs et al. (1997) conducted a series of experiments using
a priming method to investigate the role of conceptual
metaphors in immediate idiom integration. The aim of the
study was to establish whether conceptual metaphors were
accessed faster in the context of idioms in discourse. Participants
accessed conceptual metaphors more often for the purpose of
understanding an idiom, and less so when they were processing
literal expressions or literal paraphrases of idioms. Furthermore,
this study demonstrated that people access the appropriate
conceptual metaphor when they are integrating each specific
idiom, and not a similar one with the same figurative meaning.
This suggests that idioms with the same figurative meanings may
be associated with different conceptual metaphors.
Processing of idiomatic expressions
As a form of nonliteral language, idioms have attracted
attention both in theoretical linguistics and in empirical
psycholinguistic research, as a result of their specific nature,
both in terms of structure and organization. Unlike regular
phrases and expressions, idioms come largely in a “pre-
packaged” form, with many, if not all of their components
which cannot be freely replaced or supplemented. Idioms are
expressions of varying degree of frozenness and semantic
transparency. On the one hand, they are retrieved from
the lexicon because they have to be acquired and stored
like lexical items, and, on the other, they are processed
like structures generated by grammar (Jackendoff, 2002;
Vulchanova et al., 2011). Due to this “double” nature or
different levels of processing, understanding idioms may pose
problems.
There are two kinds of theories regarding how idioms
are processed and understood. According to the Lexical
Representation hypothesis, idioms are stored as lexical items, and
understanding an idiom involves two parallel processes, a retrieval
process (which is faster), and a literal compositional computation
process based on decomposing every element separately (Swinney
and Cutler, 1979).
Hamblin and Gibbs (1999) highlight idiom decomposability
and suggest that idiom interpretation depends on identifying the
individual constituents, because most idioms are decomposable.
It is thus suggested that the processing and understanding idioms
cannot be reduced to lexical access or lexical retrieval only
(Cacciari and Tabossi, 1988; Gibbs, 1992; Vega-Moreno, 2001).
This type of approach bridges over to the second type of approach,
the configuration hypothesis. Authors that support it assume that
idioms are represented in a distributed way and they are processed
as complex expressions (Cacciari and Tabossi, 1988). Tabossi
et al. (2005) found that spoken idiom identification differs from
word recognition. This means that the modality of presenting
the idiom may affect the way we process these expressions as
well.
A central question in all of the above approaches to
idiom processing, but also more broadly to figurative language
processing, is whether literal meanings are accessed first,
and whether at all. Some authors reject the existence of
literal or default meanings altogether (Sperber and Wilson,
2006), while others suggest a revision of the concept of
literal meaning (Ariel, 2002). Recent experimental research,
however, provides evidence of the existence of literal meaning,
and support for a possible distinction between basic/literal
senses and interpretations, and extended/derived ones. Foraker
and Murphy (2012) investigated how polysemous senses are
processed during sentence comprehension. In this study, in
a condition where the context was neutral and did not
bias towards a specific sense, participants read disambiguating
sentences faster when these sentences were compatible with
the dominant sense of target words. Rubio Fernandez (2007)
provides further evidence of the “lingering” presence of literal
meaning in the processing of figurative language in the
domain of metaphors, where core features of word meaning
remained activated even after the metaphorical meaning was
retrieved.
Idioms are easier to understand in the presence of supportive
context. It has been commonly established that the main role of
context is to provide semantic support for decoding the target
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(appropriate) meaning of a sentence or an expression (Cacciari
and Levorato, 1989; Gibbs, 1991; Levorato and Cacciari, 1995;
Vega-Moreno, 2001; Laval, 2003).
Several factors influence idiom comprehension. Idiomatic
expressions can vary in transparency. It is much easier to
understand more transparent expressions that opaque ones.
Another factor is familiarity. It is a variable that influences
comprehension, and many studies establish that a higher degree
of familiarity increases performance, leading to better results
in different comprehension tasks (Gibbs, 1991; Levorato and
Cacciari, 1995; Nippold and Taylor, 2002; Lacroix et al., 2010).
We suggest here that competence in figurative language is
characterized by the ability to process language beyond the literal
interpretation of individual words. This competency relies both
on inferencing skills and on the ability to integrate contextual
information from both verbal and nonverbal sources. We expand
this idea further in the next sections.
While much of extended language use goes unnoticed to
typical native speakers of a language, and, as such may appear
part of normal communication, it may pose severe problems
for children and adults with developmental deficits. Such
populations offer a glimpse into subtle dissociations between
literal and nonliteral (figurative) language. For instance, in
the autistic spectrum, even high-functioning individuals are
often described as overly literal and often fail to appreciate
figurative expressions. Such dissociations speak against the
view that there exist no basic senses of lexical items (Sperber
and Wilson, 2006), since these senses appear to be the only
ones available to these individuals. This if often displayed in
problems in the autistic spectrum with resolving linguistic
ambiguity. We devote the rest of this paper to analyzing
this issue and reviewing what data from individuals with
autism can tell us about the true nature of figurative
language.
FIGURATIVE LANGUAGE IN AUTISM SPECTRUM DISORDER
Autism spectrum disorder (ASD) is a disorder characterized
by impairments in social interaction and communication, and
restricted behavior and interests. The impairment in social
interaction can be manifested in marked deficiencies in the
use of eye contact, reading facial expressions, emotions, body
posture, and gestures. Failure to develop peer relationships,
lack of spontaneous seeking to share enjoyment, interests, or
achievements with other people and lack of social or emotional
reciprocity, are also typical in autism.
Regarding the impairments in communication, the most
common problem, even in individuals with adequate structural
language, is the inability to initiate or sustain a conversation with
others, including inability to maintain a topic shared with the
interlocutor. In addition, ASD individuals frequently have a very
stereotyped and repetitive use of language, thus leaving no room
for spontaneity.
Individuals with ASD also show other restricted repetitive
and stereotyped patterns of behavior, interests and activities.
They may present encompassing preoccupation with one or more
restricted patterns of interest. They are often characterized by lack
of flexibility and adherence to specific, nonfunctional routines or
rituals, repetitive motor mannerisms (e.g., hand or finger flapping
or twisting, or complex whole-body movements). Often they
display persistent preoccupation with parts of objects (e.g., wheels
of a toy car).
POOR FIGURATIVE LANGUAGE IN ASD
In typical language development, the acquisition of metalinguistic
skills and the comprehension of figurative language seem to be
achieved in childhood by the age of nine or ten years according to
several authors. However, in ASD this process is typically delayed
and depends on various factors, such as degree of language
impairment, chronological age, context or social environment.
Findings in research suggest that there is a delayed rate of
development with regard to processing of ambiguity, idioms,
metaphors and other types of figurative language in individuals
with autism, and problems at more global levels of language
structure, although performance may improve with age (Melogno
et al., 2012a,b; Vulchanova et al., 2012a,b).
ASD is a disorder that significantly affects language and
communication, and many individuals with ASD do not develop
fluent language due to comorbidity with other impairments,
such as intellectual disability or language disorder (LD). When
LD is comorbid with autism, there are serious difficulties in
understanding ambiguous linguistic information, as would be
expected. In contrast, individuals with high-functioning autism
are distinguished by relative preservation of linguistic and
cognitive skills. They usually display a level of intelligence which is
normal or even above average, and quite often have specific talents
in certain areas. However, problems with pragmatic language
skills have also been reported in their case, even with clear
strengths in areas of grammar (Landa, 2000; Volden et al., 2009;
Vulchanova et al., 2012a,b). Such dissociations in ASD between
literal and figurative language argue against a simple continuity
model.
One of the first studies to address figurative language
comprehension and its roots in autism was the study by
Happé (1995). It compared three groups of children with
autism to a group of age- and VIQ-matched controls on the
understanding of three types of expressions, synonyms, similes,
and metaphors. In order to test the hypothesis that metaphor
comprehension correlates with the ability to read minds and co-
locutors’ intentions, participants were tested on both first-order,
and second-order Theory-of-Mind (ToM) tasks. This study was
inspired by ideas from Relevance Theory (Sperber and Wilson,
1986) and the aim was to put the basic assumptions of this
account to the test, by investigating its predictions on the well-
known problems in aspects of pragmatic language in autism.
The basic idea with the language stimuli used in the study,
administered as a sentence completion task, was that there is a
gradation of difficulty in processing language, ranging from full
transparency in literal expressions to close to full transparency
(similes), to nontransparency (metaphors). The findings from
this study confirm that metaphor comprehension is impaired in
children and adolescents with autism, against adequate processing
of similes, and that the ability to process metaphors is directly
linked to ToM ability. Thus, the ASD participants who passed
both first- and second-order ToM tasks outperformed both
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participants who solved only the first-order tasks and those who
did not pass either task.
The ToM account of the well-attested problems in autism with
metaphor comprehension was tested further by Norbury (2005).
In her study, an alternative hypothesis was put forth, namely
that language competence is a better predictor of performance
on metaphor tasks. For this purpose Norbury tested ASD
children first grouped according to language ability and autistic
symptomatology, and in a second analysis on their ToM ability.
Both types of groups were compared to typically developing
age-matched peers. The study included a number of tasks to
establish language status: the British Picture Vocabulary scales
(BPVS; Dunn et al., 1997), the Concepts and Directions subtest
of CELF-III (Semel et al., 2000), and the Recalling sentences
subtest of CELF-III. Semantic knowledge was tested on the Test
of Word Knowledge (ToWK; Wiig and Secord, 1992), which
includes synonyms, figurative language interpretation (idiomatic
phrases), word definitions and word ambiguity (polysemy)
testing. The results of this study demonstrate that semantic
ability, which is a core language skill, is a better predictor
of metaphor comprehension, whereas ToM, even though it
predicts a proportion of the variance, is a weaker predictor of
figurative language processing. Thus, only the children with a
language impairment, with and without autism, showed impaired
metaphor understanding. Furthermore, first-order ToM skills,
while probably necessary, are not sufficient to ensure success
with figurative language interpretation. These results, however,
should be interpreted with caution, since the test used to assess
semantic knowledge (ToWK) includes a number of subtests
assessing figurative language comprehension, and as such, should,
by definition, predict performance on metaphorical expressions
(Rundblad and Annaz, 2010).
While the above two studies have only investigated metaphors,
further research has targeted a broader range of figurative
expressions. MacKay and Shaw (2004) report performance on six
categories of expressions, including hyperbole, indirect requests,
irony, metonymy, rhetorical questions and understatement. The
assumption in their design is that all of these categories involve
interpreting what is intended, rather than said, in each expression.
For this purpose, the authors used two measures, correct
understanding of the meaning of the expression, and correct
understanding of the intent of the speaker. In this study language
stimuli were accompanied by supporting picture material to
provide visual focus for the participants. The experimental
group included high-functioning ASD children compared to a
control group with no communicative difficulties. In addition
to the statistical analysis of results, the study also includes
many examples of children’s responses illustrating the specific
pattern evident in the autistic spectrum in interpreting figurative
expressions. This study documents a scale of difficulty in the
area of figurative language, with irony standing out as (the most)
challenging task, even for typical children, especially processing
the intent of the speaker, and fewer problems in rhetorical
questions, even for autistic children, where the meaning of
such questions is accessible. Areas where a significant difference
was observed between the typically developing children and the
ASD group, include indirect requests (intent), understatements
(intent), as well as metonymy (both meaning and intent). The
latter category was problematic even in the presence of visual
support cues, and especially when the visual cues were less
suggestive. Based on the finding that ASD children performed at
the same level as the control group on understanding the meaning
of certain figurative expressions (indirect requests, rhetorical
questions, understatement), but failed at understanding the intent
of those same expressions, the authors suggest that this result
may be caused by different levels of language competencies
and skills in the two groups, not evident in the results on the
vocabulary scales (BPVS). Unfortunately, this study cannot be
compared to the above two, since it did not address metaphors
(but only metonymy), and did not ask the same question, namely
the extent to which figurative language interpretation depends
on ToM ability. Yet, it establishes a scale of difficulty in the
processing of indirect language and compares performance by
ASD children to typically developing peers in a range of figurative
expressions.
Whyte et al. (2014) more recently studied idioms in children
with ASD ages 5–12 years. They tested them on idiom
comprehension, advanced ToM, vocabulary, and syntax. Like the
other studies on figurative language, they also found that they
performed worse than children matched on chronological-age.
They were not, however, worse at understanding idioms than a
syntax-matched control group of younger children. These results
would support Norbury (2005) view that language impairment
is actually the strongest factor in predicting performance on
figurative language tasks.
Beyond group studies, a couple of case studies have addressed
figurative language in autism. Melogno et al. (2012a) provide a
case study of two high-functioning ASD children. Participants
were assessed twice, first prior to, and subsequently following
an intervention. Even though, initially the two ASD children
showed performance comparable to the average range of typical
controls, their patterns of response were different. Assessment
after intervention revealed improvement, but in a different way
for each participant. Moreover, the level of performance was still
below their chronological age, indicative of a “drift” in figurative
language comprehension.
In our own work we have addressed the cognitive and language
profiles of two high-functioning (Asperger) children with a talent
for language learning (Vulchanova et al., 2012a,b). These two
case studies tested, among other language competencies, idiom
comprehension and metaphor comprehension. Both participants
in the studies displayed a highly deviant profile in idiom
knowledge compared to similarly-aged controls. In the younger
participant, the gap in performance with chronological age
was huge (z = −3.08). Moreover, the participant performed
poorer even than much younger children on the same task,
suggesting a deviant developmental trajectory. Even though
the gap with chronological age was somewhat smaller for the
older participant (z = −2.22), it was still significant. The
same participant showed an atypical pattern of responses to
metaphorical expressions based on the design by Gold et al.
(2010). In contrast to typical age-matched controls, for this
participant, reaction times to novel metaphors and nonsense
expressions were similar, reflecting a problem in distinguishing
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between these two types of expressions and assessing their
plausibility.
Some studies have failed to find significant differences in
accuracy scores for participants with autism in studies of
figurative language comprehension. For example, Colich et al.
(2012) tested whether children and adolescents with autism
were able to interpret the ironic intent of speakers. Although
both typically developing and autistic participants showed longer
response times to ironic comments, brain activation profile
was more bilateral in the case of the ASD group, indicating a
potential compensation mechanism in processing this kind of
figurative language. The study by Pexman et al. (2011) also found
similar responses in an irony comprehension task, with results
in eye-tracking variables and judgment latencies indicating that
individuals with autism might be using different mechanisms to
respond.
DEVELOPMENTAL ASPECTS OF FIGURATIVE LANGUAGE IN ASD
In addition to the role of structural language abilities, a great
deal of research has explored the influence of other variables
that could potentially explain this deficit in the interpretation
of nonliteral meaning in participants with autism. In this
sense, an interesting question is whether these skills develop
in relation to chronological age also in this population, and
further whether there is development in relation to mental
age. This was first studied from a developmental perspective
by Rundblad and Annaz (2010). They compared performance
on metonymy to metaphor performance in ASD and typical
children. While metaphor is considered to represent a mapping
between two distinct conceptual domains, metonymy is a
mapping within the same conceptual domain (Lakoff, 1987),
and, as such, may be considered a less demanding. The
study included picture stories with lexicalized metaphors and
lexicalized metonymies incorporated in brief stories. The authors
established developmental trajectories for each group, and
for each task, first assessing performance on the two tasks
relative to chronological age. While for the typical group
performance on both metonymy and metaphor increased reliably
with chronological age, no reliable correlation was found
between scores and chronological age on either task in the
ASD children. In this group, in addition, children performed
significantly worse on the metaphor task. These two tasks also
revealed two different trajectories. While for metonymy there
was a development, for metaphor, performance was constant
across time and ages, indicating what the authors label a
zero trajectory. Furthermore, this study shows that vocabulary
scores predict reliably metonymy in the ASD group, with
improved performance with higher verbal age, while no similar
relationship was found for metaphor comprehension. Thus,
compared to typical controls, the ASD group displays a similar
rate of development for their level of receptive vocabulary in
the area of metonymy, whereas the difference in metaphor
comprehension is significantly different. This study adds an
important developmental perspective, suggesting that metaphors
are an area of specific difficulty where development is not only
delayed (as with metonymy), but also highly atypical and, most
likely, compromised.
Gold et al. (2010) studied metaphor comprehension in
Asperger syndrome in adolescent and adult participants using
four types of expressions, free (literal) expressions (pearl
necklace), conventional metaphors (sealed lips), novel metaphors
(firm words), and nonsensical expressions (violin tiger). Their
main goal was to establish the accuracy of interpreting such
expressions and the degree of cognitive load involved, as
measured by reaction times and brain activation. The results of
this study showed that compared to typical controls, Asperger
individuals present with problems, as reflected in significantly
longer reaction times compared to typical controls. Furthermore,
different patterns of activation, as seen in the N400 amplitude,
were found between the Asperger participants and the control
group, which reached significance for the category conventional
and novel metaphor. While, in the control group conventional
metaphors elicited least negativity, for the Asperger group, it was
literal expressions. This suggests greater effort in the processing
of metaphor across the board in ASD individuals, including
even conventional metaphors, which can be stored, as well
as novel metaphorical expressions. Moreover, in the Asperger
group reaction times were significantly longer for the processing
of nonsense expressions. The latter result is indicative of a
specific problem evident in other studies of figurative language in
autism, namely the inability to assess the plausibility of linguistic
expressions events or facts (Tager-Flusberg, 1981; Paul et al.,
1988).
An interesting study provides evidence of a specific
dissociation between the processing of visually presented
metaphors and verbally presented ones in autistic populations
(Mashal and Kasirer, 2012). This study compared ASD and
Learning Deficit children to typically developing controls. They
used 11 subtests, ranging from figurative language interpretation
including visual metaphors, idioms, conventional metaphors,
novel metaphors, to homophones and semantic tests (synonymy,
similarity). The authors analysed the data using a Principal
Component Analysis to investigate for clustering of performance
results. Results loaded on three different factors in all three
groups in the study, and while there was a significant overlap
in the loading between groups, both deficit groups displayed a
clustering of all three verbal figurative language skills (idioms,
conventional and novel metaphors) in the same factor, suggestive
of the specific problems in that population. Moreover, in
those two groups there was a dissociation between metaphors
presented visually, and those presented verbally, as reflected
in the results loading on two different factors. In contrast, the
typical children displayed an association between idioms and
conventional metaphors, which can be expected, given the nature
of conventionalized expressions and idioms, and an association
between visual and novel metaphors, which loaded together on
a separate factor. This latter result suggests an integration in
typical individuals of the processing of metaphors, irrespective
of their modality (visual or verbal), most probably through a
common underlying cognitive mechanism. This does not appear
to be the case in the autism group and the group with learning
deficits.
All of the clinical studies reviewed here document a
dissociation between literal and figurative language in autism,
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which argues against a simple continuity model. Clearly a revision
of this model is called for in the face of these data.
ACCOUNTS OF THE PRAGMATIC DEFICIT: A SPECIFIC DEFICIT OR NOT?
From the studies reviewed above and earlier findings, it becomes
evident that there is a pervasive problem in the autistic spectrum
in the broader domain of pragmatic aspects of language. However,
there is a debate concerning the causes of this problem and
what aspects of the autistic profile can account for the pragmatic
deficit. One assumption is that the pragmatic deficit is not
special and does not dissociate from the rest of language
competence in autism. The idea is that performance on pragmatic
tasks and the ability to process (ambiguous) language in
context correlates directly with structural language competence
(Norbury, 2005; Brock et al., 2008; Gernsbacher and Pripas-Kapit,
2012).
Alternatively, the pragmatic deficit can be linked to other
traits in the autistic profile. Thus, one of the most widely
accepted theories of what is causing the deficit in the domain
of figurative language and metaphors, in particular, is based
on Happé’s study and hypothesis that the deficit is caused
by impaired mentalising skills and in terms of impaired ToM
(see also Baron-Cohen et al., 1985; Happé, 1993; Baron-Cohen,
2000, 2001). Clearly, the ToM hypothesis can explain one
aspect of what is necessary to be able to perceive others’
intentions, including those expressed verbally. Yet, many studies
reveal increased problems with decrease in the transparency
of the mapping between language structure and (intended)
interpretation (MacKay and Shaw, 2004). All studies document
a specific problem in the area of metaphors, even compared to
closely related, but less demanding, phenomena, such as e.g.,
metonymy. This indicates that reading intentions (mentalising)
needs to be operationalized accordingly on a finer scale of
gradience, explaining difficulties and/or success in all types of
figurative expressions.
A host of hypotheses attempts an account in terms of
more general cognitive mechanisms dedicated to information
processing. Some authors attribute the deficit to more general
problems in executive functioning and the inability to suppress
unnecessary information (Ozonoff et al., 1991; Mashal and
Kasirer, 2012). This account links to the well-observed problem
in assessing event plausibility (Tager-Flusberg, 1981), but also
to the Weak Central Coherence account (Frith, 1989; Frith and
Happé, 1994; Happé and Frith, 2006). Happé and Frith (2006)
suggest that individuals with ASD have difficulties to understand
metaphors, because they have a deficit in executive function
and central coherence. This can be attributed to the fact that
individuals with ASD display a bias for processing information
locally rather than globally. Frith (1989) points out that in
order to be able to understand a word or an expression they
should be put in a concrete context. Context is even more
important for figurative expressions, in order to process the
intended meaning, rather than just the literal one. In fact, weak
central coherence has been attributed as the source of pragmatic
problems in individuals with ASD (Noens and van Berckelaer-
Onnes, 2005). In addition, Norbury and Bishop (2002) found
that people with ASD have difficulties in contextual integration,
and the more ambiguous the expression is, the greater the
problem in this population (Happé, 1997; Jolliffe and Baron-
Cohen, 1999, 2000; López and Leekam, 2003; Brock et al.,
2008).
Other accounts seek to explain the pragmatic deficit at the
neural level in terms of a right hemisphere (RH) deficit (Gold
and Faust, 2010; Gold et al., 2010). In one study, participants
were asked to perform a semantic judgment task. The results
indicated much less Right Hemispheric contribution to novel
metaphor comprehension in ASD. Impaired RH activity was
further documented in other studies of figurative language
processing (Faust and Mashal, 2007).
Alternatively, it can be assumed that the inability to
process figurative language arises from problems in information
integration, especially when information is to be retrieved from
multiple sources (e.g., problems with processing in context), and
linking this to the more general deficit at global processing (top
down) at the expense of enhanced local processing (bottom up).
Of special interest here is that the well-documented problems in
processing ambiguous information arise only in the context of
language contra visual information (López and Leekam, 2003),
and dissociates from structural language skills (Vulchanova et al.,
2012a,b). Furthermore, there is evidence that visual and linguistic
metaphors dissociate only in autistic participants, but not in
typical children (Rundblad and Annaz, 2010). Therefore, it would
be logical to conclude that the difficulties that people with
autism demonstrate in figurative language are probably due
to inability to either access both modalities at the same time
or integrate information from more than one modality at the
same time. While the visual context may assist interpretation in
typical populations, it may create additional problems in deficit
populations such as individuals with autism (Chahboun et al., in
preparation).
Indeed, one of the main symptoms of ASD is the lack
of information integration and absence of adaptability to
the environment (Minshew et al., 1997; Brock et al., 2008).
Many authors attribute this to the inability to gather together
information in order to be able to distinguish between relevant
and irrelevant information, in part attributable to weak central
coherence (Frith, 1989; Happé and Frith, 2006; Vulchanova
et al., 2012b). Selecting relevant features of the metaphor vehicle
concept and suppressing the irrelevant ones has been suggested
as the basic mechanism in metaphor comprehension (Rubio
Fernandez, 2007).
It is widely argued that individuals with ASD are impaired in
processing ambiguous linguistic information in context (López
and Leekam, 2003; Brock et al., 2008). In addition, they often fail
to attach context to their memories and are specifically impaired
in processing social aspects of contextual information (Greimel
et al., 2012).
Happé (1996) suggests that difficulties in global processing
could be due to conceptual semantic deficits, but also to a
failure in extracting perceptual properties from context. López
and Leekam (2003) provide evidence that the ability to use
context is spared in the visual domain, but reduced in the
verbal one. Further, they document increased problems with
increased complexity of the verbal stimuli and with higher level
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of ambiguity. This points to the limitations in the ability to
use contextual information in individuals with ASD, but not a
complete absence of this skill.
The extent to which individuals with autism can use context
in disambiguation is an open question, and findings are
controversial. Some authors consider that people with ASD are
unable to use contextual information in sentence-processing
tasks. Others still, claim that success or failure depend on the
nature of the context: the more general the information provided
by the context is, the more difficult it is for autistic participants to
disambiguate homographs (Hermelin and O’Connor, 1967; Frith
and Snowling, 1983; López and Leekam, 2003).
Saldaña and Frith (2007) and Tirado (2013) document that
children with ASD have a normal reduction in reading times for
expressions which are congruent with previous events, suggesting
a relative strength at detecting congruence. It has also been argued
that the ability to use context depends on structural language
skills, and only ASD participants with poor language skills fail to
use visual context (Norbury, 2005; Brock et al., 2008). What is
clear from these studies is that different types of context present
different processing demands, and autistic performance varies
accordingly.
SUMMARY AND CONCLUSIONS
Language is a complex multi-layered and multifaceted system. In
order to interpret language appropriately, users need a number
of skills. Figurative language can be even more demanding
in terms of processing. It is acquired relatively late and has
a complex nature, which makes it even more difficult for
atypical population, such as individuals with ASD, to understand.
What skills are deemed necessary for language processing and
figurative language, in particular? Adequate structural language
competence, adequate semantic competencies and skills and
vocabulary size (Norbury, 2004, 2005; Oakhill and Cain, 2012),
inferencing skills; a developed conceptual system and a knowledge
base (Schneider et al., 1989; Fuchs et al., 2012; Oakhill and
Cain, 2012); information integration skills (context; evaluating
plausibility and suppressing irrelevant information, Rubio
Fernandez, 2007); mentalising and understanding intentions (see
Kintsch, 2000 for a computer simulation model). Needless to
say, many of these skills co-vary with language (e.g., semantic
skills and vocabulary, conceptual knowledge, and the knowledge
base are often directly associated with linguistic labels), so
studying them in isolation and controlling for their impact on
figurative language depends on the kind of measure adopted.
Impairment in any one of these areas is sufficient to cause
problems in the comprehension of figurative language. For
instance, in order to understand one of the most demanding
instances of figurative language, metaphor, the user not only
needs to have prior experience and knowledge of the concepts
that are being associated in a metaphorical expression, but
also knowledge of their respective domains and the networks
they form with other concepts in these domains (Keil, 1986;
Bambini et al., 2011). This requires information integration
and processing skills, beyond those required for simple concept
combination (Barsalou, 1999; Wu and Barsalou, 2009), and
depends on the ability to form associations, analogies and
other top-down skills. If we take high-functioning autistic
individuals as a test case, the cause of the persistent difficulty
in figurative language becomes more evident. In this population,
structural language is intact; they present with adequate semantic
and conceptual skills, are good at compositional operations
at the level of the sentence, perform adequately at a number
of inferencing tasks (Tirado, 2013 PhD thesis), and usually
pass first-order, and often second-order ToM tasks, and have
an age-appropriate knowledge base, as attested by normal IQ
scores. The only area where problems persist is information
integration and inability to use information from the database
adequately: evaluating plausible/implausible events; assessing
what is relevant; combining information arising from different
modalities.
Building on the original proposal by Kintsch (1998), an
influential account of (reading) comprehension suggests that
success at language processing depends on creating appropriate
situation models. This means that the language user needs to
create a mental representation of what the message is about, not
what the message says (Zwaan, 1999). Based on the evidence
in research on problems in the domain of figurative language
interpretation, it is highly likely that autistic individuals have
problems in building and making use of appropriate situation
models. The models they build could in some respects be
incomplete. More importantly, they might not be able to make
use of them to understand the co-locutor’s intention with the
message. It seems as though, they possess the necessary knowledge
base, but cannot use it adequately, since they cannot judge
plausibility (Tager-Flusberg, 1981; Paul et al., 1988), often fail at
certain types of inferences, and are not always good at exploiting
contextual information. It has been shown that typical children
benefit from visual support and are better at processing visually
presented metaphors (Epstein and Gamlin, 1994). However,
multi-modal and multi-sensory information appears to be a
problem in autism, despite intact visual processing per se (López
and Leekam, 2003; Chahboun et al., in preparation). As a
consequence, individuals in the autistic spectrum fail to integrate
a situation model that integrates the necessary information, the
speaker’s intent and the rest of the context in which all this must
be used.
DIRECTIONS FOR FUTURE RESEARCH
Most of the studies reviewed in this paper are heterogeneous and
difficult to compare. They have used different methodologies,
test skills in different figurative language domains, and often
use largely heterogeneous groups of participants. Thus, quite
often the range of participants is from mid-childhood to
adulthood. Since one of the intriguing questions in research in
developmental deficits is whether one can expect development in
the comprehension of the different types of figurative expressions,
more homogenous groups are required, in both longitudinal and
cross-sectional studies (cf. Melogno et al., 2012b for a similar
point). Similarly, the types of expressions selected in those studies
vary tremendously, especially those that have been chosen as
exponents of the target category. For instance, the degree to
which expressions fall in the category of conventional metaphor
needs to be tested prior to including it in an experiment.
Frontiers in Human Neuroscience www.frontiersin.org February 2015 | Volume 9 | Article 24 | 8
Vulchanova et al. Figurative language in atypical populations
Likewise, other linguistic properties of the stimuli are important:
frequency of expression and/or constituent words will affect
processing; collocational frequency of the constituents in the
expression (e.g., “buckle” and “button” are by far the most
frequent complement fillers of “fasten”, as in fasten a buckle/a
belt, so these phrases tells us little about argument structure
competence in typical and deficit populations alike).
The observed dissociation between figurative (non-literal) and
literal language processing in ASD lends support to findings
about the neural correlates of idiomatic language processing
in typical adult populations (Lauro et al., 2008), suggesting a
bilateral involvement of fronto-temporal areas for idioms against
selective activation of left inferior parietal areas in the case
of literal expressions. The recruitment of the prefrontal cortex
may reflect an active selection between alternative meanings
when idioms are processed. This offers a new perspective for
future research comparing the neural and cognitive mechanisms
involved in figurative language comprehension in autism and
typical populations.
Another intriguing line of research are recent accounts of
the role of embodiment in human cognition and, specifically, in
language comprehension (Barsalou, 2008). It has been suggested
that the well-attested communication problems in autism could
be partially driven by core (low-level) cognitive mechanisms,
such as deficits in temporal coordination and sensori-motor
impairment (e.g., motor movement). This type of account
is consistent with models of embodied cognition in typical
populations and is worth pursuing in future research (Eigsti,
2013).
An interesting, yet unexplored perspective are parallel studies
of similar pragmatic deficits observed in different developmental
disorders. For instance, Lacroix et al. (2010) document problems
in idiom comprehension in French speaking children and
adolescents with William’s syndrome. Similar results have been
found while testing the ability to understand metaphors and
sarcasm (Karmiloff-Smith et al., 1995; Annaz et al., 2009). Since
WS is characterized by a relative strength in language and social
interest, but poor conversational skills, contra impaired spatial
cognition, it would be interesting to test how this population
compares to the autistic spectrum, especially the higher end,
where structural language is spared, too. Even more intriguingly, it
has been suggested that the observed figurative language problems
in WS may be attributed to poor semantic integration (Hsu,
2013).
Finally, if we are right in attributing the figurative language
deficit to poor information integration and impaired situation
models, appropriate tasks need to be set up to test for exactly these
types of skills. Developmental deficits offer a rare glimpse into
the, sometimes subtle, dissociations between and within cognitive
domains, such as e.g., structural vs. extended (figurative)
language, and as such, can shed light on how metaphors and other
figurative expressions are processed in typical individuals, what
kinds of demands this processing requires and at what cost. Future
research should seek to provide a consistent comprehensive
account of the mechanisms involved in language comprehension
at the neural and cognitive levels in both typical and deficit
populations (Dilkina and Lambon Ralph, 2013).
ACKNOWLEDGMENTS
This work has been supported by the EU 7th Framework
Programme Marie Curie Initial Training Networks grant
Nr. 316748 under the project Language and Perception and Grant
PSI2010-17401 of the Spanish Ministry of Science and Innovation
to the second author.
REFERENCES
Annaz, D., Van Herwegen, J., Thomas, M., Fishman, R., Karmiloff-Smith, A., and
Runbland, G. (2009). Comprehension of metaphor and metonymy in children
with Williams syndrome. Int. J. Lang. Commun. Disord. 44, 962–978. doi: 10.
3109/13682820802525005
Ariel, M. (2002). The demise of a unique concept of literal meaning. J. Pragmat. 34,
361–402. doi: 10.1016/s0378-2166(01)00043-1
Bambini, V., Gentili, C., Ricciardi, E., Bertinetto, P. M., and Pietrini, P. (2011).
Decomposing metaphor processing at the cognitive and neural level through
functional magnetic resonance imaging. Brain Res. Bull. 86, 203–216. doi: 10.
1016/j.brainresbull.2011.07.015
Bambini, V., and Resta, D. (2012). Metaphor and experimental pragmatics:
when theory meets empirical investigation. Humanamente J. Philos. Stud.
2012, 37–60.
Baron-Cohen, S. (2000). Theory of mind and autism: a review. Int. Rev. Res. Ment.
Retard. 23, 169–184. doi: 10.1016/S0074-7750(00)80010-5
Baron-Cohen, S. (2001). Theory of mind in normal development and autism.
Prisme 34, 174–183.
Baron-Cohen, S., Leslie, A. M., and Frith, U. (1985). Does the autistic child
have a ‘theory of mind’? Cognition 21, 37–46. doi: 10.1016/0010-0277(85)
90022-8
Barsalou, L. W. (1999). Perceptual symbol systems. Behav. Brain Sci. 22, 577–609;
discussion 610–660. doi: 10.1017/S0140525X99532147
Barsalou, L. W. (2008). Grounded cognition. Annu. Rev. Psychol. 59, 617–645.
doi: 10.1146/annurev.psych.59.103006.093639
Bates, E., and Goodman, G. C. (1997). On the inseparability of grammar and
the lexicon: evidence from acquisition, aphasia and real-time processing. Lang.
Cogn. Process. 12, 507–584. doi: 10.1080/016909697386628
Bernicot, J., Laval, V., and Chaminaud, S. (2007). Nonliteral language forms in
children: in what order are they acquired in pragmatics and metapragmatics?
J. Pragmat. 39, 2115–2132. doi: 10.1016/j.pragma.2007.05.009
Blasko, D. G. (1999). Only the tip of the iceberg: who understands what
about metaphor? J. Pragmat. 31, 1675–1683. doi: 10.1016/s0378-2166(99)
00009-0
Brock, J., Norbury, C., Einav, S., and Nation, K. (2008). Do individuals
with autism process words in context? Evidence from language-mediated
eye-movements. Cognition 108, 896–904. doi: 10.1016/j.cognition.2008.
06.007
Cacciari, C., and Levorato, M. C. (1989). How children understand idioms in
discourse. J. Child Lang. 16, 387–405. doi: 10.1017/s0305000900010473
Cacciari, C., and Tabossi, P. (1988). The comprehension of idioms. J. Mem. Lang.
27, 668–683. doi: 10.1016/0749-596X(88)90014-9
Cain, K., Towse, A. S., and Knight, R. S. (2009). The development of idiom
comprehension: an investigation of semantic and contextual processing skills.
J. Exp. Child Psychol. 102, 280–298. doi: 10.1016/j.jecp.2008.08.001
Colich, N. L., Wang, A.-T., Rudie, J. D., Hernandez, L. M., Bookheimer, S. Y., and
Dapretto, M. (2012). Atypical neural processing of ironic and sincere remarks in
children and adolescents with autism spectrum disorders. Metaphor Symb. 27,
70–92. doi: 10.1080/10926488.2012.638856
Coulson, S. (2005). “The Literal/Nonliteral distinction,” in The Literal and the
Nonliteral in Language and Thought, eds S. Coulson and B. Lewandowska-
Tomaszczyk (Berlin: Peter Lang), 9–22.
Coulson, S., and Van Petten, C. (2002). Conceptual integration and metaphor:
an event-related brain potential study. Mem. Cognit. 30, 958–968. doi: 10.
3758/bf03195780
Dilkina, K., and Lambon Ralph, M. A. (2013). Conceptual structure within and
between modalities. Front. Hum. Neurosci. 6:333. doi: 10.3389/fnhum.2012.
00333
Dunn, L. M., Dunn, L. M., and Whetton, C. W. (1997). The British Picture
Vocabulary Scale. 2nd Edn. Windsor: NFER-Nelson.
Frontiers in Human Neuroscience www.frontiersin.org February 2015 | Volume 9 | Article 24 | 9
Vulchanova et al. Figurative language in atypical populations
Eigsti, I. M. (2013). A review of embodiment in autism spectrum disorders. Front.
Psychol. 4:224. doi: 10.3389/fpsyg.2013.00224
Epstein, R. L., and Gamlin, P. J. (1994). Young children’s comprehension of simple
and complex metaphors presented in pictures and words. Metaphor Symb. Act.
9, 179–191. doi: 10.1207/s15327868ms0903_2
Fauconnier, G. (1985). Mental Spaces. Cambridge, MA: MIT Press.
Fauconnier, G. (1997). Mappings in Thought and Language. Cambridge: Cambridge
University Press.
Fauconnier, G. (2007). “Mental spaces,” in The Oxford Handbook of Cognitive
Linguistics, eds D. Geeraerts and H. Cuyckens (Oxford: Oxford University Press),
351–376.
Fauconnier, G., and Turner, M. (1998). Conceptual integration networks. Cogn. Sci.
22, 133–187. doi: 10.1207/s15516709cog2202_1
Faust, M., and Mashal, N. (2007). The role of the right cerebral hemisphere in
processing novel metaphoric expressions taken from poetry: a divided visual
field study. Neuropsychologia 45, 860–870. doi: 10.1016/j.neuropsychologia.
2006.08.010
Foraker, S., and Murphy, G. L. (2012). Polisemy in sentence comprehension: effects
of meaning dominance. J. Mem. Lang. 67, 407–425. doi: 10.1016/j.jml.2012.
07.010
Frith, U. (1989). Autism. Explaining the Enigma. Oxford, UK: Blackwell.
Frith, U., and Happé, F. (1994). Autism: beyond “theory of mind”. Cognition 50,
115–132. doi: 10.1016/0010-0277(94)90024-8
Frith, U., and Snowling, M. (1983). Reading for meaning and reading for sound
in autistic and dyslexic children. Br. J. Dev. Psychol. 1, 329–342. doi: 10.1111/j.
2044-835x.1983.tb00906.x
Fuchs, D., Compton, D. L., Fuchs, L. S., Bryant, V. J., Hamlett, C. L., and Lambert,
W. (2012). First-grade cognitive abilities as long-term predictors of reading
comprehension and disability status. J. Learn. Disabil. 45, 217–231. doi: 10.
1177/0022219412442154
Gernsbacher, M. A., and Pripas-Kapit, S. R. (2012). Who’s missing the point? A
commentary on claims that autistic persons have a specific deficit in Figurative
language comprehension. Metaphor Symb. 27, 93–105. doi: 10.1080/10926488.
2012.656255
Gibbs, R. W. (1987). Linguistic factors in children’s understanding of idioms.
J. Child Lang. 14, 569–586. doi: 10.1017/s0305000900010291
Gibbs, R. W. (1991). Semantic analyzability in children’s understanding of idioms.
J. Speech Hear. Res. 34, 613–620. doi: 10.1044/jshr.3403.613
Gibbs, R. W. (1992). Categorization and metaphor understanding. Psychol. Rev. 99,
572–577. doi: 10.1037//0033-295x.99.3.572
Gibbs, R. W. (1994). The Poetics of Minds: Figurative thought, Language and
Understanding. New York: Cambridge University Press.
Gibbs, R. W. (1999). “Figurative language,” in The MIT Encyclopedia of the Cognitive
Science, eds R. Wilson and F. Keil (Cambridge, MA: MIT Press), 314–315.
Gibbs, R. W. (2003). Embodied experience and linguistic meaning. Brain Lang. 84,
1–15. doi: 10.1016/s0093-934x(02)00517-5
Gibbs, R. W., Bogdanovich, J. M., Sykes, J. R., and Barr, D. J. (1997). Metaphor in
idiom comprehension. J. Mem. Lang. 37, 141–154. doi: 10.1006/jmla.1996.2506
Gold, R., and Faust, M. (2010). Right hemisphere dysfunction and metaphor
comprehension in young adults with Asperger syndrome. J. Autism Dev. Disord.
40, 800–811. doi: 10.1007/s10803-009-0930-1
Gold, R., Faust, M., and Goldstein, A. (2010). Semantic integration during
metaphor comprehension in Asperger syndrome. Brain Lang. 113, 124–134.
doi: 10.1016/j.bandl.2010.03.002
Greimel, E., Nehrkorn, B., Fink, G. R., Kukolja, J., Kohls, G., Müller, K., et al. (2012).
Neural mechanisms of encoding social and non-social context information
in autism spectrum disorder. Neuropsychologia 50, 3440–3449. doi: 10.1016/j.
neuropsychologia.2012.09.029
Grice, H. P. (1975). “Logic and conversation,” in Syntax and Semantics: Vol. 3.
Speech Acts, eds P. Cole and J. L. Morgan (New York: Academic Press), 41–58.
Hamblin, J., and Gibbs, R. W. (1999). Why you can’t kick the bucket as you slowly
die: verbs in idiom comprehension. J. Psycholinguist. Res. 28, 25–39. doi: 10.
1023/A:1023235403250
Happé, F. (1993). Communicative competence and theory of mind in autism: a
test of relevance theory. Cognition 48, 101–119. doi: 10.1016/0010-0277(93)
90026-r
Happé, F. (1995). Understanding minds and metaphors: insights from the study
of figurative language in autism. Metaphor Symb. Act. 10, 275–295. doi: 10.
1207/s15327868ms1004_3
Happé, F. (1996). Studying weak central coherence at low levels: children with
autism do not succumb to visual illusions. J. Child Psychol. Psychiatry 37, 873–
877. doi: 10.1111/j.1469-7610.1996.tb01483.x
Happé, F. G. E. (1997). Central coherence and theory of mind in autism: reading
homographs in context. Br. J. Dev. Psychol. 15, 1–12. doi: 10.1111/j.2044-835x.
1997.tb00721.x
Happé, F., and Frith, U. (2006). The weak coherence account: detail-focused
cognitive style in autism spectrum disorders. J. Autism Dev. Disord. 36, 5–25.
doi: 10.1007/s10803-005-0039-0
Hermelin, B., and O’Connor, N. (1967). Remembering of words by psychotic and
subnormal children. Br. J. Psychol. 58, 3–4, 213–218. doi: 10.1111/j.2044-8295.
1967.tb01075.x
Hsu, C.-F. (2013). Is the contextual effect weak in people with Williams syndrome?
An investigation of information integration ability using pictures. Res. Dev.
Disabil. 34, 932–939. doi: 10.1016/j.ridd.2012.11.015
Jackendoff, R. (2002). Foundations of Language: Brain, Meaning, Grammar,
Evolution. Oxford, UK: Oxford University Press.
Jolliffe, T., and Baron-Cohen, S. (1999). A test of central coherence theory:
linguistic processing in high-functioning adults with autism or Asperger
syndrome: is local coherence impaired? Cognition 71, 149–185. doi: 10.
1016/S0010-0277(99)00022-0
Jolliffe, T., and Baron-Cohen, S. (2000). Linguistic processing in high-functioning
adults with autism or Asperger syndrome. Is global coherence impaired? Psychol.
Med. 30, 1169–1187. doi: 10.1017/S003329179900241X
Karmiloff-Smith, A., Klima, E., Bellugi, U., Grant, J., and Baron-Cohen, S. (1995).
Is there a social module? Language, face processing and theory of mind in
individuals with Williams syndrome. J. Cogn. Neurosci. 7, 196–208. doi: 10.
1162/jocn.1995.7.2.196
Keil, F. C. (1986). Conceptual domains and the acquisition of metaphor. Cogn. Dev.
1, 73–96. doi: 10.1016/s0885-2014(86)80024-7
Kempler, D., Van Lancker, D., Marchman, V., and Bates, E. (1999). Idiom
comprehension in children and adults with unilateral damage. Dev.
Neuropsychol. 15, 327–349. doi: 10.1080/87565649909540753
Kintsch, W. (1998). Comprehension: A Paradigm for Cognition. New York:
Cambridge University Press.
Kintsch, W. (2000). Metaphor comprehension: a computational theory. Psychon.
Bull. Rev. 7, 257–266. doi: 10.3758/bf03212981
Lacroix, A., Aguert, M., Dardier, V., Stojanovik, V., and Laval, V. (2010). Idiom
comprehension in French-speaking children and adolescents with William’s
syndrome. Res. Dev. Disabil. 31, 608–616. doi: 10.1016/j.ridd.2009.12.011
Lakoff, G. (1987). Women, Fire and Dangerous Things. What Categories Reveal about
the Mind. Chicago, London: The University of Chicago Press.
Lakoff, G., and Johnson, M. (1980). Metaphors we Live by. Chicago: University of
Chicago Press.
Landa, R. (2000). “Social language use in Asperger syndrome and high-functioning
autism,” in Asperger Syndrome, eds A. Klin, F. Volkmar and S. Sparrow (New
York, NY: The Guilford Press), 125–158.
Lauro, L. J., Tettamanti, M., Cappa, S. F., and Papagno, C. (2008). Idiom
comprehension: a prefrontal task? Cereb. Cortex 18, 162–170. doi: 10.
1093/cercor/bhm042
Laval, V. (2003). Idiom comprehension and metapragmatic knowledge in French
children. J. Pragmat. 35, 723–739. doi: 10.1016/s0378-2166(02)00137-6
Laval, V., and Bernicot, J. (2002). Tu es dans la lune: understanding idioms in
French speaking children and adults. Pragmatics 12, 399–413.
Levorato, M. C., and Cacciari, C. (1995). The effects of different tasks on the
comprehension and production of idioms in children. J. Exp. Child Psychol. 60,
261–283. doi: 10.1006/jecp.1995.1041
Levorato, M. C., and Cacciari, C. (2002). The creation of new figurative expressions:
psycholinguistic evidence in Italian children, adolescents and adults. J. Child
Lang. 29, 127–150. doi: 10.1017/s0305000901004950
Levorato, M. C., Nesi, B., and Cacciari, C. (2004). Reading comprehension and
understanding idiomatic expressions: a developmental study. Brain Lang. 91,
303–314. doi: 10.1016/j.bandl.2004.04.002
López, B., and Leekam, S. R. (2003). Do children with autism fail to process
information in context? J. Child Psychol. Psychiatry 44, 285–300. doi: 10.
1111/1469-7610.00121
MacKay, G., and Shaw, A. (2004). A comparative study of figurative language in
children with autistic spectrum disorders. Child Lang. Teach. Ther. 20, 13–32.
doi: 10.1191/0265659004ct261oa
Frontiers in Human Neuroscience www.frontiersin.org February 2015 | Volume 9 | Article 24 | 10
Vulchanova et al. Figurative language in atypical populations
Marchman, V. A., and Bates, E. (1994). Continuity in lexical and morphological
development: a test of the critical mass hypothesis. J. Child Lang. 21, 339–366.
doi: 10.1017/s0305000900009302
Mashal, N., and Kasirer, A. (2012). Principal component analysis study of
visual verbal metaphoric comprehension in children with autism and
learning disabilities. Res. Dev. Disabil. 33, 274–282. doi: 10.1016/j.ridd.2011.
09.010
Melogno, S., D’Ardia, C., Pinto, M. A., and Levi, G. (2012a). Metaphor
comprehension in autistic spectrum disorders: case studies of two high-
functionning children. Child Lang. Teach. Ther. 28, 177–188. doi: 10.
1177/0265659011435179
Melogno, S., Pinto, M. A., and Levi, G. (2012b). Metaphor and metonymy in ASD
children: a crirical review from a developmental perspective. Res. Autism Spectr.
Disord. 6, 1289–1296. doi: 10.1016/j.rasd.2012.04.004
Minshew, N. J., Goldstein, G., and Siegel, D. (1997). Neuropsychologic functioning
in autism: profile of a complex information processing disorder. J. Int.
Neuropsychol. Soc. 3, 303–316.
Nippold, M. A. (1998). Later Language Development: The School-Age and Adolescent
Years. 2nd Edn. Austin, TX: Pro-Ed.
Nippold, M. A. (2006). “Language development in school-age children, adolescents
and adults,” in Encyclopedia of Language and Linguistics (Vol. 6), 2nd Edn. ed K.
Brown (Oxford, UK: Elsevier Publishing), 368–372.
Nippold, M. A., and Duthie, J. K. (2003). Mental imagery and idiom
comprehension: a comparison of school-age children and adults. J. Speech Lang.
Hear. Res. 46, 788–799. doi: 10.1044/1092-4388(2003/062)
Nippold, M. A., and Taylor, C. L. (2002). Judgments of idiom familiarity and
transparency: a comparison of children and adolescents. J. Speech Lang. Hear.
Res. 45, 384–391. doi: 10.1044/1092-4388(2002/030)
Noens, I. L. J., and van Berckelaer-Onnes, I. A. (2005). Captured by details: sense-
making, language and communication in autism. J. Commun. Disord. 38, 123–
141. doi: 10.1016/j.jcomdis.2004.06.002
Norbury, C. F. (2004). Factors supporting idiom comprehension in children with
communication disorders. J. Speech Lang. Hear. Res. 47, 1179–1193. doi: 10.
1044/1092-4388(2004/087)
Norbury, C. F. (2005). The relationship between theory of mind and metaphor:
evidence from children with language impairment and autistic spectrum
disorders. Br. J. Dev. Psychol. 23, 383–399. doi: 10.1348/026151005x26732
Norbury, C. F., and Bishop, D. V. M. (2002). Inferential processing and story recall
in children with communication problems: a comparison of specific language
impairment, pragmatic language impairment and high functioning autism. Int.
J. Lang. Commun. Disord. 37, 227–251. doi: 10.1080/13682820210136269
Oakhill, J., and Cain, K. (2012). The precursors of reading ability in young readers:
evidence from a four-year longitudinal study. Scientific Studies of Reading 16,
91–121. doi: 10.1080/10888438.2010.529219
Ozonoff, S., Pennington, B. F., and Rogers, S. J. (1991). Executive function deficits
in high-functioning autistic individuals: relationship to theory of mind. J. Child
Psychol. Psychiatry 32, 1081–1105. doi: 10.1111/j.1469-7610.1991.tb00351.x
Paul, R., Fischer, M. L., and Cohen, D. J. (1988). Brief report: sentence
comprehension strategies in children with autism and specific language
disorders. J. Autism Dev. Disord. 18, 669–679. doi: 10.1007/bf02211884
Pexman, P. M., Rostad, K. R., McMorris, C. A., Climie, E. A., Stowkowy, J., and
Glenwright, M. R. (2011). Processing of ironic language in children with high-
functioning autism spectrum disorder. J. Autism Dev. Disord. 41, 1097–1112.
doi: 10.1007/s10803-010-1131-7
Pickering, M. J., and Frisson, S. (2001). Processing ambiguous verbs: evidence
from eye movements. J. Exp. Psychol. Learn. Mem. Cogn. 27, 556–573. doi: 10.
1037//0278-7393.27.2.556
Pynte, J. L., Besson, M., Robichon, F. H., and Poli, J. (1996). The time-course of
metaphor comprehension: an event-related potential study. Brain Lang. 55, 293–
316. doi: 10.1006/brln.1996.0107
Rubio Fernandez, P. (2007). Suppression in metaphor interpretation: differences
between meaning selection and meaning construction. J. Semant. 24, 345–371.
doi: 10.1093/jos/ffm006
Rundblad, G., and Annaz, D. (2010). The atypical development of metaphor and
metonymy comprehension in children with autism. Autism 14, 29–46. doi: 10.
1177/1362361309340667
Saldaña, D., and Frith, U. (2007). Do readers with autism make bridging inferences
from world-knowledge? J. Exp. Child Psychol. 96, 310–319. doi: 10.1016/j.jecp.
2006.11.002
Schneider, W., J. Körkel, J., and Weinert, F. E. (1989). Domain-specific knowledge
and memory performance: a comparison of high- and low-aptitude children.
J. Educ. Psychol. 81, 306–312. doi: 10.1037//0022-0663.81.3.306
Semel, E. M., Wiig, E. H., and Secord, W. (2000). Clinical Evaluation of Language
Fundamentals. 3rd Edn. London: The Psychological Corporation.
Sperber, D., and Wilson, D. (1986). Relevance: Communication and Cognition.
Oxford: Blackwell.
Sperber, D., and Wilson, D. (2006). A deflationary account of metaphor. UCL Work.
Pap. Linguist. 18, 171–203.
Swinney, D., and Cutler, A. (1979). The access and processing of idiomatic
expressions. J. Verbal Learning Verbal Behav. 18, 523–534. doi: 10.1016/s0022-
5371(79)90284-6
Tabossi, P., Fanari, R., and Wolf, K. (2005). Spoken idiom recognition: meaning
retrieval and word expectancy. J. Psycholinguist. Res. 34, 465–495. doi: 10.
1007/s10936-005-6204-y
Tager-Flusberg, H. (1981). Sentence comprehension in autistic children. Appl.
Psycholinguist. 2, 5–24. doi: 10.1017/s014271640000062x
Tirado, M. J. (2013). Dificultades de Comprensión en Lectores con Trastorno del
Espectro Autista [Comprehension Problems in Readers with Autism Spectrum
Sisorder]. Doctoral Thesis, Seville, Spain: University of Seville. Available online
at: http://fondosdigitales.us.es/tesis/tesis/2047/dificultades-de-compresion-en-
lectores-con-trastorno-del-espectro-autista/
Tolchinsky, L. (2004). “The nature and scope of later language development,”
in Language Development Across Childhood and Adolescence, ed R. A.
Berman (Amsterdam/Philadelphia: John Benjamins Publishing House), 233–
247. doi: 10.1075/tilar.3.15tol
Turner, M. (1991). Reading Minds: The Study of English in the Age of Cognitive
Science. Princeton, NJ: Princeton University Press.
Vega-Moreno, R. E. (2001). Representing and processing idioms. UCLWPL 13,
70–109.
Volden, J., Coolican, L., Garon, N., White, J., and Bryson, S. (2009). Brief report:
pragmatic language in autism spectrum disorder: relationships to measures of
ability and disability. J. Autism Dev. Disord. 39, 388–393. doi: 10.1007/s10803-
008-0618-y
Vulchanova, M., Talcott, J., Vulchanov, V., and Stankova, M. (2012a). Language
against the odds, or rather not: the weak central coherence hypothesis and
language. J. Neurolinguistics 25, 13–30. doi: 10.1016/j.jneuroling.2011.07.004
Vulchanova, M., Talcott, J., Vulchanov, V., Stankova, M., and Eshuis, H. (2012b).
Morphology in autism spectrum disorders: local processing bias and language.
Cogn. Neuropsychol. 29, 584–600. doi: 10.1080/02643294.2012.762350
Vulchanova, M., Vulchanov, V., and Stankova, M. (2011). Idiom comprehension in
the first language: a developmental study. VIAL 8, 141–163.
Whyte, E. M., Nelson, K. E., and Scherf, K. S. (2014). Idiom, syntax and advanced
theory of mind abilities in children with autism spectrum disorders. J. Speech
Lang. Hear. Res. 57, 120–130. doi: 10.1044/1092-4388(2013/12-0308)
Wiig, E. H., and Secord, W. (1992). Test of Word Knowledge. London: The
Psychological Corporation.
Wu, L., and Barsalou, L. W. (2009). Perceptual simulation in conceptual
combination: evidence from property generation. Acta Psychol. (Amst) 132, 173–
189. doi: 10.1016/j.actpsy.2009.02.002
Zwaan, R. A. (1999). Situation models: the mental leap into imagined words. Curr.
Dir. Psycholinguist. Sci. 8, 15–18. doi: 10.1111/1467-8721.00004
Conflict of Interest Statement: The authors declare that the research was conducted
in the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.
Received: 14 April 2014; accepted: 11 January 2015; published online: 17 February
2015.
Citation: Vulchanova M, Saldaña D, Chahboun S and Vulchanov V (2015) Figurative
language processing in atypical populations: the ASD perspective. Front. Hum.
Neurosci. 9:24. doi: 10.3389/fnhum.2015.00024
This article was submitted to the journal Frontiers in Human Neuroscience.
Copyright © 2015 Vulchanova, Saldaña, Chahboun and Vulchanov. This is an open-
access article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution and reproduction in other forums is permitted, provided
the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
Frontiers in Human Neuroscience www.frontiersin.org February 2015 | Volume 9 | Article 24 | 11
